Evaluation of TNF-alpha effects on radiation efficacy in a human lung adenocarcinoma model.
This study sought to determine if pretreatment with low-dose tumor necrosis factor-alpha (TNF-alpha) can enhance the effects of radiation in an NCI-H441 human lung tumor xenograft model. In vitro assays were performed on spleen cells, blood leukocytes, and plasma from the animals, as well as on cultured tumor cells. Tumors in animals given only TNF-alpha grew as well as, or better than, tumors in their untreated counterparts at all time-dose regimens employed. In contrast, early treatment with a total radiation dose of 16 Gy resulted in complete tumor inhibition, whereas 8 Gy modestly (but significantly, P < 0.05) slowed tumor progression. However, the administration of TNF-alpha (4 x 10(4) total units/mouse) 16-18 h prior to irradiation (8 Gy total dose) enhanced the antitumor effects of radiation when treatment was initiated early (P < 0.05). Oxygen radical production and response to mitogenic stimulation by splenocytes were greatest in untreated tumor-bearing animals. Total leukocyte counts in mice given radiation or TNF-alpha + radiation were low, and treatment-related changes were found in percentages of neutrophils and lymphocytes. In vitro assays of tumor cells showed that TNF-alpha + radiation resulted in greater suppression of clonogenic survival and incorporation of [3H]TdR and [3H]UdR incorporation than either agent alone. These results suggest that the use of low-dose TNF-alpha together with radiation may be beneficial in the clinical setting and so warrant further investigation.